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[57] ABSTRACT 
A tape loading apparatus for a tape recorder comprises 
_a loading device for taking out a magnetic tape of a 
cassette and wrapping the tape around a head drum of 
the tape recorder and a loading device driving mecha 
nism for operating the loading device to load the tape. 
The loading device includes a pair of base plates each 
having loading poles, and the loading device driving 
mechanism includes a pair of parallel threaded shafts 
with the head drum interposed therebetween. A pair of 
nut members are respectively engaged with the 
threaded shafts. The threaded shafts are arranged to be 
concurrently rotated by a reversible motor so that the 
pair of nut members are respectively moved along the 
axes of the threaded shafts. Each of the nut members is 
elastically coupled, through a connecting mechanism 
including a coil spring, to the base plates so that the base 
plates are respectively movable in association with the 
movement of the nut members to thereby cause it to 
load the tape. 

4 Claims, 2 Drawing Sheets 
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MAGNETIC TAPE LOADING APPARATUS FOR 
TAPE RECORDER 

BACKGROUND OF THE INVENTION 

The present invention relates to a magnetic tape load 
ing apparatus, and in particular to a magnetic tape load 
ing apparatus of a tape recorder wherein a magnetic 
tape received in a tape cassette is partially taken out and 
wrapped around a head drum provided therein. The 
present invention may be embodied, for example, in a 
video tape recorder of a helical scan type. 
An important problem in the magnetic recording art 

relates to the need for a tape loading apparatus of a 
cassette tape recorder which can be simpli?ed in con 
struction with a view to minimizing the manufacturing 
cost and the size of the tape recorder and which will 
provide high reliability and accuracy for control of the 
stopping position of loading poles of the tape loading 
apparatus on slow-motion reproduction, still reproduc 
tion, in particular where movement of the magnetic 
tape is intermittent. 

Various types of tape loading apparatus have been 
previously developed. One example of tape loading 
apparatus involves a technique in which vertical load 
ing poles and inclined loading poles are operated in 
association with rotation of a ring gear provided below 
a head drum having magnetic heads so that a magnetic 
tape is wrapped around the head drum over a predeter 
mined length. A further example of loading apparatus is 
one in which a magnetic tape is wrapped around a head 
drum by operating loading poles driven through a link 
mechanism comprising a plurality of links. However, 
because of the design limitations imposed on the provi 
sion of a plurality of gears for the rotation of the ring 
gear in the ring gear type tape loading apparatus and the 
provision of a speed-decreasing device for allowing the 
loading poles to be driven at a low speed in the link type 
tape loading apparatus, difficulty has been encountered 
in simplifying the tape loading apparatus according to 
the conventional techniques. Furthermore, none of the 
conventional tape loading apparatus satisfactorily per 
forms accurate control of stopping position of the load 
ing pole on slow-motion reproduction or still reproduc 
tion. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a new and improved tape loading apparatus of 
a tape recorder which overcomes the above-mentioned 
disadvantages inherent in the prior art tape loading 
apparatus. _ 

A tape loading apparatus of the present invention 
includes a loading device for taking out and wrapping a 
magnetic tape of a tape cassette around a head drum, 
having magnetic heads at the circumference thereof, 
over a predetermined length, and a loading device driv 
ing mechanism for allowing the loading device to load 
the tape. The driving mechanism comprises a pair of 
threaded shafts disposed in parallel to each other such 
that the head drum is interposed therebetween and a 
pair of nut members engaging with the threaded shafts. 
The threaded shafts are arranged to be concurrently 
rotated by means of a motor so that the nut members are 
respectively moved along the axes thereof. The loading 
device comprises a pair of base plates having tape load 
ing poles, and is coupled to the driving mechanism to be 
movable in association with the movements of the nut 
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2 
members, i.e., to have a driven connection with the 
driving mechanism. 

This arrangement not only makes it possible to sim 
plify the structure of the tape loading apparatus and 
achieve the size reduction as compared with the con 
ventional tape loading apparatus, but also offers a fur 
ther advantage of making possible to accurately and 
selectively perform the control of stopping the position 
of the loading poles and thereby to provide a high qual 
ity picture with sufficient stability on slow-motion re 
production and still reproduction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be described in further 
detail with reference to the accompanying drawings, in 
which: 
FIG. 1A is a bottom end view of a magnetic tape 

loading apparatus according to the present invention; 
FIG. 1B is a side view showing the magnetic tape 

loading apparatus of FIG. 1A; and 
FIG. 2 is an enlarged detail of the loading mechanism 

and the loading device driving mechanism of the mag 
netic tape loading apparatus. 

DETAILED DESCRIPTION 

Referring now to FIGS. 1A and 1B, there is schemat 
ically illustrated a magnetic tape loading apparatus of 
the present invention. The tape loading apparatus com 
prises a head drum 10 having magnetic heads for re 
cording pictures on a magnetic tape T of a tape cassette 
C or reproducing the pictures recorded on the magnetic 
tape T. The head drum 10 is interposed between a pair 
of first and second threaded shafts 11a and 11b, both 
being substantial parallel to each other and disposed in 
the direction substantially normal to the longitudinal 
direction of the tape cassette C inserted into the mag 
netic tape recorder, as seen from FIGS. 1A and 18. 
Each of the threaded shafts 11a and 11b is rotatably 
supported by each of a pair of bearings 12a and 12b, and 
a pair of bevel gears 13 are respectively ?xedly secured 
to ends of the threaded shafts 11a and 11b, being posi 
tioned apart from the tape cassette C, and are respec 
tively engaged with a pair of bevel gears 16 mounted on 
a drive shaft 15 whose axis intersects the axes of the 
threaded shafts 11a and 1112 at right angles. One end 
portion of the drive shaft 15 is coupled through a vari 
able connector 14 to a reversible motor M. By rotation 
of motor M, the pair of bevel gears 13 are concurrently 
driven through bevel gears 16, resulting in rotation of 
threaded shafts 11a and 11b. Each of the threaded shafts 
11a and 11b is engaged with a nut member 20 and there 
fore the rotation of the threaded shafts 11a and 11b 
causes the nut member 20 to move upward and down 
ward (in the drawing ?gure). The other end of the drive 
shaft 15 is supported by a bearing 17. The above-men 
tioned mechanism including the pair of threaded shafts 
11a, 11b, the pair of nut members 20, and the drive shaft 
15 acts as a loading device driving mechanism. 
A tape loading device 18 employed for the tape load 

ing apparatus of the present invention will be described 
with reference to FIG. 2 which illustrates the detailed 
arrangement of the tape loading device 18 in connection 
with the driving mechanism. A description will be made 
with respect to the tape loading device 18 in connection 
with the threaded shaft 11a. 
The tape loading device 18 comprises a pair of sym 

metrical assemblies, each being coupled to each of the 
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nut members 20 and comprising a base plate 19 having 
an inclined loading pole 21 and a vertical loading pole 
22 for guiding the tape T from the tape cassette C 
toward the head drum 10. The base plate 19 has a pair 
of rollers 23a and 23b which are respectively disposed 
such that their axes are positioned in the direction per 
pendicular to a surface of the base plate 19 as clearly 
illustrated in FIG. 2. The pair of rollers 23a and 23b are 
inserted into an elongate slot 24 in a chassis 30 so that 
the surface of the base plate 19 comes into contact with 
a surface of the chassis 30. The pair of rollers 23a and 
23b are secured through a leaf spring 25 by means of 
screws 26 at the other surface of the chassis 30 so that 
the chassis 30 is sandwiched between the base plate 19 
and the leaf spring 25. This arrangement enables the 
base plate 19 to be reciprocated along the elongate slot 
24. The elongate slot 24 is curved outwardly with re 
spect to the head drum 10. 
The base plate 19 is coupled, through connecting 

means comprising a pin 27, a connecting member 31, a 
coil spring 29, and a pin 28, to the nut member 20 
threadly coupled to the threaded shaft 11. The pin 27 is 
mounted on the nut member 20 so that its axis extends in 
the direction normal to the axis of the threaded shaft 
110 and it is disposed in opposed relation to the base 
plate 19. On the other hand, the pin 28 is mounted on 
the base plate 19 so that its axis extends in the direction 
perpendicular to the surface thereof and it is disposed 
through the elongate slot 24 in opposed relation to the 
nut member 20. The connecting member 31 is pivotally 
connected to the pin 27 at an end portion therof, while 
it is loosely coupled to the pin 28 which is inserted into 
an elongate hole 32 de?ned at the other end portion 
thereof, whereby the nut member 20 can be prevented 
from being rotated with the rotation of the threaded 
shaft 110. The coil spring 29 is provided between the 
pins 27 and 28 to bias the base plate 19 thereby. The 
provision of the coil spring 29 achieves an elastic con 
nection between the base plate 19 and the nut member 
20. 
With the above-described arrangement, the nut mem 

ber 20 is moved straight in the direction indicated by an 
arrow X1 with, for example, forward rotation of the 
threaded shaft 11a on the tape loading operation, 
whereby the base plate 19 follows up along the elongate 
slot 24. 
Turning back to FIGS. 1A and 1B, the operation of 

the tape loading apparatus will be described hereinbe 
low. 
When the tape loading device 18 is placed at the 

positions indicated by a two-dot chain line in FIG. 1A, 
the tape loading apparatus is in unloading position. In 
response to the tape cassette C being inserted into the 
tape recorder, the motor M is operated and loading 
operation starts with the rotation of the threaded shafts 
11a and 11b performed through the drive shaft 15, 
bevel gears 16, and bevel gears 13. This rotation of the 
threaded shafts 11a and 11b causes the straight move 
ment of the nut members 20 in the direction indicated 
by the arrow X1, so that the magnetic tape T is drawn 
out from the tape cassette C to be wrapped around the 
head drum 10. When the tape loading device 18 reaches 
the loading end position indicated by solid-lines, a 
switching bar 35 mounted on the nut member 20 de 
presses a switch SW1 and concurrently the vertical 
loading poles 22 come into contact with stoppers 36, 
resulting in the termination of the loading operation. An 
this time, the tape T is wrapped‘around the head drum 
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10 by a predetermined amount, for example, about an 
angle of 180°. Thereafter, pinch roller (not shown) will 
be pressed toward a capstan (not shown) to drive tape 
T. 

In the case of slow-motion reproduction or still re 
production, the driving mechanism comprising a pair of 
threaded shafts and a pair of nut members, enable the 
loading poles 22 to be accurately easily stopped at an 
appropriate position before reaching the loading end 
position. 
On the other hand, in response to the demand for 

unloading of the tape the threaded shafts 11a and 11b 
are reversely rotated with the reverse rotation of the 
motor M so that the base plates 19 are respectively 
moved in the direction indicated by an arrow X2 and 
returned to the unloading position indicated by a two 
dot chain line in FIG. 1A. When reaching the unloading 
position, the switching bar 35 depresses a switch SW2 
and in response to the depression the loaded tape is 
returned to the tape cassette C through the operation of 
a take-up reel 33. The reference numeral 34 represents a 
tape supplying reel. 
The requirement that the loading poles 21 and 22 are 

moved at low speed is easily achieved by only varying 
the pitch of the thread provided on the threaded shafts 
11a and 11b. 

It should be understood that the foregoing relates to 
only a preferred embodiment of the present invention, 
and that it is intended to cover all changes and modi?ca 
tions of the embodiment of the invention herein used for 
the purpose of the disclosures, which do not constitute 
departures from the spirit and scope of the invention. 
What is claimed is: 
1. A tape loading apparatus for a tape recorder which 

is arranged to take out a magnetic tape of a tape cassette 
inserted into said tape recorder and to wrap said mag 
netic tape around a head drum of said tape recorder, 
comprising: 

a pair of threaded shafts disposed substantially paral 
lel to each other and in a direction generally per 
pendicular to the axis of said head drum with said 
head drum being interposed therebetween, means 
for coupling said pair of threaded shafts to a 
reversible motor means so that each of said pair of 
threaded shafts is reversibly rotatable about its 
own axis in response to energization of said motor 
means; 

a pair of nut members respectively engaging said pair 
of threaded shafts and movable along the axis of 
said threaded shafts in response to rotation of said 
threaded shafts; 

a pair of base plates each including tape loading poles 
for taking out said magnetic tape from said tape 
cassette and carrying said magnetic tape to wrap it 
around said head drum, each of said pair of base 
plates being engaged with each of a pair of elon 
gate slots formed in said tape recorder with said 
head drum being interposed therebetween, said 
slots being curved outwardly with respect to said 
head drum; and 

a pair of elastically connecting means each of which 
causes each of said pair of base plates to be elasti 
cally coupled to said each of said pair of nut mem~ 
bers respectively therethrough so that each of said 
pair of base plates is movable along an arcuate path 
de?ned by said each of said pair of elongate slots in 
association with the movement of each of said nut 
members. 
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2. A tape loading apparatus as claimed in claim 1, 
wherein said pair of threaded shafts respectively have a 
pair of bevel gears at ends thereof which are respec 
tively positioned apart from said tape cassette, said pair 
of bevel gears being engaged with another pair of bevel 
gears mounted on a drive shaft whose axis intersects the 
axes of said threaded shafts at substantially right angles 
and said drive shaft being coupled to a reversible motor 
so that said pair of threaded shafts are concurrently 
rotated by said motor. 

3. A tape loading apparatus as claimed in claim 1, 
wherein each of said pair of elastically connecting 
means comprises: 

a ?rst pin member mounted on each of said pair of nut 
members so that its axis extends in a direction nor 

mal to the axis of each of said pair of threaded 
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shafts, said ?rst pin member being disposed in op 
posed relation to each of said pair of base plates; 

a connecting member one end portion of which is 
pivotally connected to said ?rst pin member and 
the other end portion of which has a hole; 

a second pin member mounted on each of said pair of 
base plates so that its axis extends in a direction 
perpendicular to a surface of said base plates, said 
second pin member extending through said hole of 
said connecting member in opposed relation to said 
nut member; and 

elastic means provided between and connect to said 
?rst and second pin members. 

4. A tape loading apparatus as claimed in claim 1, 
wherein said pair of threaded shafts are respectively 
disposed in a direction generally parallel to the direc 
tion that said tape cassette is inserted into said tape 
recorder. 

# i t i * 


